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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high-molecular 
weight polyarylene sulfide(PAS) having many functional 
groups having reactivity with an acid or an alkali and 
useful as a material, etc., for molding processing of 
electrical components, etc., by carrying out a reaction of 
a specific amide compound with a specified aromatic 
compound and a sulfidation agent. 

SOLUTION: This polyarylene suifide(PAS) has a (** 
structure of the formula (R is H, a 1-1 8C alkyl group or 
a functional group exhibiting reactivity with an acid or an 
alkali; n is 0-4) as a repeating unit and 400-1,500 poises 
melt viscosity at 300° C and comprises functional 
groups exhibiting the reactivity with the acid or the alkali 
in an amount so as to provide 10-50 (imol/g. The PAS is 
preferably obtained by hydrolyzing an alicyclic amide 
compound in the presence of a polyhaloaromatic 
compound (e.g. p-dichlorobenzene), the alicyclic amide 
compound, an alkali metal hydroxide and water and then 
carrying out a reaction while adding a sulfidation agent 
into the system. 
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(R)n 




fcoT, 3 0 0 t CfC*5(t^^feg^4 0 0~l 5 00 

mm* i 0-5 o MMi/gftsw^-caw-f-srfcfc 
xsi : #y^n£«jHfc3*, iBawrs Kfls^fc, 

[Iff** 3] IS 2 *rtG>*fl*#, 

L^JIiSSr s Kft*ftoi^i:#ur, o. 02- 

. 2CttaSft£&. 
[»**4 ] is i T'/ih^tvi^ y 4tJR*IWt:*o 

&tf*/u:7^ Kfc*fcfcElCS*3#yry-u:/ 

111 :ffi»a7 5 Kffc^«*fc5^a**ratg*fc£ 
tf fi-S* Fitm £ %R ft v * LNf tttt WD x ft 

Mz.n\.X0. 0 1-0. 3*/W»HS:lt«Pi-6J:5 

is 2 :nk^x\ EfS^rti-r/u* v&m&mimzm 

AnUT5E^RfSS:fir5, - fc «r»«fci-<5#y T y 
yxsuyj K#y-v-oK3t*4fe. 
I»*«6 ] IS i ^^'^^ftSlk^oe 
9 0 %tt± fc ft -5 * T?tT 5 »#S 5 CttaHfe* 

[19**8] I8l-C«fflt5^7^ KftflJfcL 



KfllSR^r * Kft^l^H^LTO. 0 5-0. 5 
E££t?5ffi**5, 6Xtt7 ^E*<o*36*fc 

[at** 9 ] is i icasv^-c, -f wmm 

L ft gig trMMEi B 5 It** 8 

[»*3Si o] iS2-c*Djt*Tyu*yAii*iMk* 

lC*fLT0. 0 1-0. S^/ufcftS&I^T'fcSlit** 
5 - 9<D^-Ttifr 1 oKJBtt^Rig^ft, 
[ft** 1 1 ] TEfllia 
lit 2) 



(R)n 




(*K R K*JR-?jR 1-18 ©7^ 

fcot, 3 0 0 < Cfc*3rt-a»iltt**4 0 0-1 5 0 0 

#^x-c*>?k H3?u<Htr^*y fcsd?**:^ 

10-50/1 mo l/g ftitt^ttS* 
fc 1" 5 w fc fc i"5 # y r y 

ixnomftBR] 

[0 0 0 1] 

30 [»«oit«ttff»W *»Wtt, tfcKW^ft^a 
< J.o»IB«jfi*jc»x«:r^* y fcEJSttfctfi- St 

* y y ^ t mm urwtt s tr 
p n p^<ijtt<ftj^r^6^y 7x^uy^7^ KfiAife 

[0 0 0 2] 

40 *yry«-u^yu7-f k«, rums, RXAttVicft 

SixTi^S. L^Lft^b, aKyry-u^/^-f K 
[0 0 0 3] 0Jx.[:f^¥6 - 2 3 7 1 3 1* 

*««tt««»r/*y^D*#iiHk^»sr^ 

b * * ix» 5 a* W A L TRl^ 3 r fc I- 

so iot, r y-i/y^7^ 
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M2 0 0 1 -4 0 0 9 0 



KfcMtu #y ry-i/y^7^ K^wte&ftsi- 

[0 0 0 4 J 

[«W^»*UJ:5<b1-'5^l] Uft»U HirlE«HH¥6 
- 2 3 7 1 3 i*^*o*ft»cj:oT»6)ix-6*y r y 

Bl¥6- 2 3 7 1 3 l^«0*feJCj;or#t)H6^ 10 

# y ^ y v 7M*<o* v ? y >^aa-e«tti--5 r <t 

[0 0 0 5] **WdS»*LJ:5^:i"5BlJHW:, 
[0 0 0 6) 

t otfr $ ic i «9 flEixfcttte SrJSS, L#<5#y t y -uy 

[0 0 0 7] SP*>, TE«3t 
[^3] 

(R* 

\ 30 

m. xnmmL<nrji>xv fcEJ£tt**i-tiMk n 

iiO-4<0ffift-CS>* o ) «rH9iSL*ffifci-«1>©t» 
fcot, 3 0 0tMlt5»S^4 0 0-150 0 

^xr*fe9, a>o, axi47;u* y ^EfSttSr^i-f 
4#®<b1-*#y r y-yy^7^ h\ < 0 

[0 0 0 8] JJ§gt3;7 ^ Kfbfrft, /J? y /n d 

xsi : ^y^nsssft^, isstars Kft**, 

[0 0 0 9] IB«5£T ^ K{fc£«K ^NO»fK<b^ft so 



if ft^* ic * ;u y 4 Y\m •k'&Wt v * LBr« W lc Jo * 4 

✓McStLTO. 0l~0. 3*/K7)ttHS:lt»i-5J:5 

X^2 :&1>T\ R(S^rtlcr/u*y&JH*iWL«JS:aS 
^LTMICE^Srffp wtSrft«i:-f5^y T y-u^ 

K#y^-o«is*s, *3«fct* utriEtfyry 

-uy^7^Kh i/7^*s^^y >^#J££&S/« 
AkirZZkZftWLk-tZXyTV-i'i'Asi'yj K«L 

[0010] **w^^y r y-u-^/uy^ Kit, # 

*7¥>"fRXttT/u*y fcSj£tt^-t-&ffiS36S#t\ t 

y^^y ^^»Ji^«fffilcj:s©ttrS3±tv^5r^* 

[OOll] JWMftfctt, TfE«5i* 
Ut4] 

(R* 

g> x\tm%L<ttTji>$}) k&fc&ZTF-r'gmm, n 

fcot, 3 0 0^^^^6^114^^4 0 0-15 0 0 

tiE&£i 0-50 /imoi/g*5«d'g"C^i-6#yr 
y-yy^7^K r*«MoPASj mis 

[0012] rr-c\ rnxnr>u*y tEJSttt^i" 
f«6£j <tte> attWMli, »*Q««lc7/u#y *EJS 
ttSr^l-tllSfeVHv ^^4li«To*ifelcJ:oTjBJ 

[0 0 13] gp*>, »J^#ft*fc51[-&ff 1 0 g£ 1 
mol/1 1 0 m 1 **Dx.atffL, 5ii 

*aDLr&»L4<46) iS1\ #e>n 

K^hy ^lOml Sr*l^ra#L1-So SH*«5 

hy i>ASria»T?«su ffl*s*ifc*» 
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XV fcRtett*S1-«MW*l 0/imol/g*«-Cfeo 
til, BHtO**»*A$HJxi', *fc, 5 0j<mol/g 

So 

[0015] HXfiT^* y fcE£tt*r«+*lB»l, 

T^S^^WPASf 1 ! 0-5 0^mol/gO© 

[0016] **WIC*3V^Ttt, BXI47^ y <b£J£ 

-C£5 0 BP*,, g-^ffcl 0 g £'>S<^ * / -^T*BP 

*Z\L\ 0 Om 1 <DykZMz.XX7 y-flSLfc. 20 
fll:ftfiK5ml$rMT, *7 y-SrKttKLfco 

f^^C/i/^U MK»FT- I R3£«-0«IJ£& 
ffV\ rftfeftiftfl) H2 6 6 6 cm-' fl>«lRlC*fr1-5 
1 7 0 0 cm- 1 <0SJfc<Bffi*f»ff£3ft«>, gf 

FT— I R8l3l£:?TV\ jRiD»C#1-5±S6U*:KlRa) 
[0 0 17] Sfc, *««OPASIl HWB»SS*"C» 

y^7 0W«l N 8*L<I4 9 0^%HJ:, Mlc 
[0 0 18] ro«4*«W©PASO«iS*ffii:Ur 

a** u\, 
[0019] [#ifc(D] ni«s:r ^ Kffc^ft, # y 
##8i<t:£», xu**^* K{fc»j£*Rfi;$-fra#y 

r^*y&jR*iwt*»t/*oi¥ftT, «HS«*7$ so 



[0020] BRSr $ K{t£*, s^p* 

/HcStLTO. 0i~0. 3«/uoffB<rlH*1"SJ:9 

[CR(SfcfTV\ 

XS2 :*^T\ Sfl?»rt»cr^*yA«*IMI:**rlB 
[0 0 2 1 ] KT, #ft0X at^*ft®^rw«lc»» 

sti\ mm&7$ vit&m. #y^n 

t LT#yAHn*«(ifc*», assets Kfl:^*, r 

[0 0 2 2] IP*,, Iill:^^I1^7; Kft-fr* 

»*US3<rtl:J:9, Bft<^6*y r y 
fcfcti, ^^y^y^^JB^wflfffl^iSttttiPii 

[0023] roxai-efflv>6T^*y^jR*»ft* 
moi^csu, 0. oi-^i^fcttsi^t 

[0 0 2 4] Sfc, ryu*y*M*IMb*i:*f4 % T/u 

o-5 0li%tft5BPff*u\ ^f£, ftffii- 

[0025] m«ars Kfc**4LTI4, N 

-yf/I/foU K> (NMP) N N-->^ p^^^ut° 
ny Ky (NCP) , N-^;^/a7^AWI 

tf^n^o fti»-et, r/u*yA«*lWfc:*i:©sj£tt 

^T'fo6^^N-^f;ufoy (NMP) ^ 
ff*U\ 

[0026] *«6®t*5v^r, lim^r 5 Kfk*«ttR 

7>f Kft»]*OfiSSISl*^0 1. 0-6. 0*^fc 
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afraid 14* Kftfflf WttHS l •? 1. 0 

-4. O^oeiWtK, glcg^lcSH^*^ 
7 4- Kffc#J*0«t j}« 1 9 1. 2 - 3 . 5 *yuft 

y ^»*fc*8tffc-f h y »AisJ:V*IMb*» 

£ < -f 6 fc * lw*S»t<&jg T*ffl v > 5 # *s * t v > 0 
[0028] iai-cffiv^*#y/M3*»UMb**w:, 

if m-^P^yf y, o — i?/M3^>-tf ^ i, 
2, 3- h y /NO^<^ify % 1, 2, 4-hy/NP^y 20 
1?>\ 1, 3, 5- hy/Nn^VifV, 1, 2, 3, 4 
-r h7^o^yf y, 1, 2, 3, 5-tF7^d^ 
>"t?>\ 1, 2, 4, S-fhy^n^yify, 2, 5 
-vvnd h/U:n>\ 1, 4-^nf7^ y V, l-> 
h^rv^-2, S-v^Ma^VtfV, 4, 4' ->vM3f 
7x^K 3, 5-v?/Nngea#», 2, 4-v^d£ 
2, 5-'>p^ ho-^if^ 2, 4-v"> 

D-hD^yfy, 2, 4-^np7^v-;k p, 

p' -^P^x^l/x-f/K 4, 4' — ^/NO^< 
y^yxyy, 4, 4' -^Pv/71-zi/^y, 30 

4, 4' -^/NDi/7xn;^/U^^v/K, 4, 4' - 
[0 0 2 9] rht)Wft^t?t, p -v^n^yi?^ 

m-v//ND^yf y, 4, 4' -^n/<y/7iyy 
:*3<fctf4, 4' -^ni/;7:r~;u;^*v;&S#£ t 
<, ^Cp-^/NU^V-tfy, m-^AD/<yfy^ 
* LV\ 

[0 0 3 0] ::t', p-i/AP^yfy, m-^n 
^y-^y^^p^yifyii, Sff±(DliSi:i 

L<£fflT-#3 0 ±ia^##y/ND^SjR^-&* 

*<D/>oy>-j^fc LTI4, 

r:fcMJ*U\, 

[0 0 3 1 ] ^D^SKfb'&feoS^/.cS^ia 

ftlcte, p->^ a/i^Vif^fc 4, 4' -^d/i^s 
V/7x/>'Xli4 > 4' p;U7x^;^;U*y 50 



[00321 p-^p^yfyHwl^i: 
UT^NO*S8Hk^»S:2««±fflv^»&»ctt, S 
y /n d 3?§8Hfrg*«3 fp-i;/>D^fyS:7 0^ 
%«±, 8*L<(19 0^%a±, 3Elc#*L<!4 9 

9 *A,%&L±om&vm^* z ^ntt%93iijKicsn 

[0 0 3 3] r©*y^D»*B5fc^«Ofi6ffl*littffl 

Kft*J*<o«tfflai^Sfc9 0. 8~ 
1. a^uofifflisa* L< % 1#lco. 9~i. 10^ 
^o«Effl^ftttofiEnfc^y-r-, mh. J:W»fi 
^)^yr!j-i/y^;u7^ K^#bft££a>"b#£L 

[0 0 3 4] »K lOlSll^V^tt, £$fi^fr<£> 

[0 0 3 5] iaifc#ttSRJfc*ft=fcLTtt, BH»C% 

BB*T?K«?**, 3l#«#xa2 0Srt?*ff5^fc*sfe 
Btt**ft#fc LI*. aKifcftfcLTtt, 

WwfflRSftfcV^S, 1 0 0-2 3 ox:(oifcmx'hz> z 

fc*sff*u<, *fc, i<D(Bsrt^*»*H:, mmi,tz 
mm^r $ Yi\&m<n 1 uo. oi-o. 5 

*/ufc4*«l**"CK*S-ti:*ifcjfts#*U\ f*L r 
r r-^ffl Lfcits^r s: Yto&trn 1 *ywc» t x 0 . 
oi~o. 5*/ufc45«*fcr±, %ft\zftfc-tzmm 

«Fl^ttffl Ltzmm^T 5 KftM0tMfc*£9£LfclII 
[0 0 3 6] Set, X*£2 fc Its *;vy 4 KflriWfc* 

y AjRttft*^ l < tt*w**ft3tttr^* y ^mtK^ 

-e*v^tt**«fc Lr*rtnio*.*r fc*s-c*s. 
[0037] anar /u* y ^afis^fextt-to^tt fc 
Ltii, «^.tf. WLyf 1 ^^, ffit{i:-7-hy^A, fifi^ 

^fc, ±ET/^yAS«t{fc»tt*l*»Srfflv^»^jc 

14, Tkmmt Lx&mLxt ^\ ±Er^*y^jRtt 
ft»o*TJ4«t{k^ k y ^^fcWb^y 
<, mzmt-r sy v&tm* tv\ rtifer^*y& 
jR«it{fc*i4, r yt-TJ y &js*«£^te fc r ^* y ^ji^ 
S, «<t**fcr^*yA««SfcfcS]C***r.fc^ 
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10 0 3 8] *1t % Tfr*})&mfcmit®XttZ<D$fr 

fc^hy **i**fk*y *a##*l<* 
^Tb^ Loj^x.4v\, 

fo4v\ T^yAMUSt LTtt, #J;ltf> r^*y 
^■*»ft»*5*ff fena, r/u#y&s*«fttofcL 
rr±, flitiaaMfcy***, *»fw-hy*A, 
{Wry**, *iMk/n^5?!?A, *»ist^>AW* 

uyciMfc* y u< , h y 

*.4v\ 

[0 0 4 0] XS2JC*5^-CfflV^5^^7W KfcffJtt, 
[0 0 4 1] XS2»C*5WSSJttt, XSllCfcV^T^ 

y^o*»»k**, fliat^rs Kffrfi^ r^#y& 

*D*##$-frfcEJE», m*L<\Zl 2 0-2 0 0'Cfc 40 
*Dl»«i31L-C*rt«:tE»*"frfc*, «E^^7-f K<fc»] 

{CftLTO. 0 1-0. 5*/U£fe3ffiffllC*8«Fl,l5fe 

^%a±weH^*3v^rii, #y r y-uy^7^ k 

0, 0. 5*yu%«T^Kffl-ett, RJtafi 



10 

[0 0 4 2] BP*,, *J8Wlcisir^Ttt, x^y<< KfldH 
fr*»*fcLT*rtfc#A1-*fc#fc, tfci&*JB«5t7 
5 Kfls«*lcJH"**rto*»««o. 0l~0. 5* 

fcft*. 

[0043] RJS»^*t? 
0. 01-0. 5-=eyu4a*«=S:ltJfi"a^Bli4<, 
JWMSfctt, i?"n#«^6ft06fc*#5 0%K4 

[0044] ^ND3f*aifls-e«©(Efk<ifc 

fcte^ (%) = (fti&*-BH¥*) /fti&*x 1 0 0 
[0 0 4 5] *rt<D*»*SrBuE(fiH^ai«Fi-6 

[0 0 4 6] IP*?, 7;i/7-rKfta«)*iS»ll 

*#20-8ou%-ewii#ffsus 
[0047] z<nm<oj:u2<Dfcjz&mmKmm£ft 

SfcGVCttfcV^ 2 0 0-3 0 0U #£L<te21 
0-2 8 Ot:, 3EliliSF*L<ti:2 1 5-2 6 OtOfift 

iFfcEJfcS-frTfciv^ x*£i&tfx*g2 

[0 0 4 8] ^/U7^ K{b»J^»*D^iSS««FJc 

Itft-et 6^gT*^Di-6 r. t i5#4 uv\ 
[0 0 4 9] Xa2lC*$^T, *rt<DH9E*»*Sr*«P 

i: A#tt(ci±, Stt. *y^o35r*ifi 

[0050] *«c*jfe®(7)»ii*fttt % flis^r ^ Kfls 

l*7Ufc#LT, 0. 0 1-0. 3*^0«H«:ili»i- 



11 

5 £ ? icras ^^sctiao mft+mo pas «r#, 

X& 2 T'T/i^ y &«*»^ttSrjfi*Pl-6 r fc IC «fc 9 w 

txuivnhnx^^m^MP as t^mmLxm 

[0 0 5 1] r~T\ IglOl^ &ft\ZfttE£l£ 

;Kft^l^M:MLT, 0. 0 1-0. 5^ko|6 
H"C*>So Wh, 0. 5*^Srfflx.S»&tt, AP*»» 
EJ£fcH£fif3&U 0. 0 1^TIhI5#^{c 

tt, SJSaffi*s«L<ji<«:5i:V^ofcBgjH^c-6o 

fc50. 0 1-0. 5*/K #$L<liO. 05-0. 

0. l^u»T, ff£L<ttO. 05^TO81t 
[0 0 5 2] *Sffl©iaiJCi3V^fflV^b*L5^>U7 

[0 0 5 3] Bp*,* */u;7-< Kft»*r»tt-Cfflv^5i 
Atf**-C, EiEittasKSajftjWfSU*. «fc 

El6«ria»1-ST=*^*f-^v«ft|ftv^fc*i: 40 

[0 0 5 4] **fe®^xgi-cfflv>p 3 ix53S : §K 

^USfcOO. 8—1. 3*/uo|5H* s a*U<, »IC 
0. 9-1. i*yu©«H*s»tt(Oflfii^*y^-Ip*, 

S<D#y ^-£#6<7)f;:#£ Li\, so 
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[0 0 5 5] &*3, **WlCj3V^Ttt, PAStSli 
£-fr*fc2&, fc5lM*fi^E£fc^L# 

fc^ftoffifflittBWfe^vMiEltftfr^JioTtaft 

[0 0 5 6] *jfe®-cffl^sniai*;r ^ KftAfttt, # 
# y &JB*SSKfc«3 fc oEJStt** &ftX> fc^to^NMP 

as#*Lv\, *ife®jc*3v^r, sister ^ jqt&feteE 
^S3St LT^^Sg^^^fc^-cfe^o Bisters: Kfls 

ta46^-ftS^El£is^lB4Elt*o««*«» 

«*icfflv^^/u7>r Kftai^oanasi^i/au 

*/uB5i. 0-4. o*^IBii«*L<»(W:, 
1. 2-3. 5Wfc*:tW4U\ 

[0057] i iss^r ^ 

111 2 0ta±i:WU Mlc»*L<lil 5 otfiHi 

(CiitTL#5rag, 2 0 0-3 0 0t:, «F^U<I121 
0-2 8 O'C, MI-»^L<«2 1 5-2 6 Ot^tafi 

Sr/IDSRL, Ee?«rto*»*8:K]fiaiS:r^ Kfc^* 1 
^MLTO. 0 1-0. 5^/U(7)jiffltC3 yhn- 

v\ 

[0 0 5 8] WA^Wtta^ho-^STK^*, 

0. 5-10Wn«Af5:i:^ EJE*<&*# 

[0 0 5 9] fcV^-C, KftffJWAft, 
M mm, A, *E«?OlR», fi-&<*Sr-&tf) ^fcK^ 
*Sr«*U EJS*rtO*5>**Ig»ar 5 Kik^ftl 
*^C#UT0. 0 5^«T<0«ffifcHftU 200 
-300^0, »^L< II 210-28 OtwaS^JOfa 
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LTO. 1-4 0^ #£L<l*0. 5-2 0W 
L < 11 1 — 1 0 $fmtof&-fZ%&f>W* LV% 
[0 0 6 0] ~(D^ 3if$.1-ZPAS<Dmft?mk<D& 

36*6, R£5Rrt©*#S«:ffi«*7S Wt«*i^Hc 
Lfca 9 , S^/n p 3S#8Hk^*<z>^k;*olEft*35S 7 0 

p 3?#SHk^»^(Effc**s 9 0 %«±, L < ft 9 5 
%H±fcft 5 4 TS^£f? 5 c 10 
[0 0 6 1 ] w©lSUCfeltS*^)»**fe^ LT 

*Ll\, 

[0 0 6 2] BP*>, tR, «tt, ^n*««k*|fcO# 

[oo6 3] r^xau^tsiasiPisw:, mt 

5iK«Jc««*r»fcS*rvK»aS©Se , ^ 1 b«*>« 20 

[0 0 6 4] ^Tk*^^ Kfls*J*jM*R£*fi**»& 

£4fcMB«5£r S Kfc*<fc 1 *7H£# LT 0. 01- 
0. 3*A'©Hllfc3>' h p— A'LftsfiS 6**^^7 

R«B88S:r S WbMh 1 LT 0 . 1 *vu«T*> 

y A**»ft»Sr*ao LTRJE&M«rt-<5 0 30 

[0065] *fe®xS2-eii, isitibnfci^ 

2tL0. 0 1-0. 5*/WT^*y&JR*iSftftSrj8 
ftrt-6»fcj; ^tT^ixSo K/lDO*ifeW:, -l.RJSi&£ 
fcTtfT*SDLTt>£v\&s, 4Ktt«r%*i-6 
* 0> ®S L ft # SaSAD £t?v Srffi^-f 6 # a* 
#*lv\, Ric. *«fe@wx82Tfflv^r/u*y^jR 

y l< , wtcTKBMk^- h y « 

Ll\ *oaSjS0*tt, »ALfc*/i/:7 4 YitMl^Mc 
2tLT0. 0 1-0. 3*/u««H3ftS»*Hr\ 

[0066] *tz y miM'tzT/i>$})&m&mktoft, 

L^L, *rtw*»»s#<4«i:*rtLfc»»^l:P 
AS*«»»L*<ft6*:a6, H»ttffiTjR*D"f 6^ 
#*Ll\, ^&@f)I§2 <b LTI2, 3Rrt»cr^*y4 
K*IWfc««:aaraL, 2 0 0-30 0t, #£L<I*2 
1 0-2 7 0t©lStO. 1-4 O^BB, »*L<tt so 
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0. 1-1 of$WJ, K(£#£L<tto. l-ioWn 
*lLT*#ttT3*ft&s, KBL< liTA"* y fcRJttt 
$r^i- l g-fi6S^fi^#< ttfijS^feff* LV\ 
[0 0 6 7] a±BaLfc*«KDX^*«fe®ORJtl-*5 
ItSRfSKHi: LTtt, ScfflnHW^" ^ x<fo 6 VM4^ da 

©iBA»feJI**#*LV\ 

[0068] rv*-c\ *«6<Dxtt*ife®-e»6iifc«* 

BTOl. -3. <7)*ife^J:oTEIiR-e#5o BP 
1. RJS^TWJcSrRJSft****^**, 

l»LT»IS*r*t«:«*L, ov^TftaHJB***, Ti? 

113*^11 2 lsI»±iJfej^L, Wcpft* tKSc, 59J*5J: 

2. RfcttTfc, R£S£«fc*, Tthy, 

«-&#Jc#LTf«HBaCT*5t«)) *ttPtffl*LT& 

3. Ra;*T«, R«a^*(iRjc»ii (xiti&ft+m 

*#JC#LTn»©»»***1--5*«WjK) «ria*.T 
Si^Lfca, 5*ILT«iHFa«**«:lfcV^fc*, 

jST'lli}^fctl2[pIW±i5fe^L, ^com^ln, *8fe % 5 

[0 0 6 9] ft, ±Bi. -3. 0#|HllR*jSfef4, 
WtUffiTTfrftoTtJiv^L, ffiJU^fcSV^ttSEJf^J: 
3 4^Stt^^ *B«TTfT* o T t> «t v \ 

[0070] rco«icLT^e>tifc, *«wo#yry 
* 5 as , *> s v % itmm mkffift fc s v > tt«Efc-c 

»t(6DTroJ:5fti«««ff«rfTftofc*, #SA^ 
*m»lc«fl!LTtJ:v\ 

[0071] r©jfc«Maar±«Hi*iBJcj:oTt*4 

*Lte3l1-5»H«lcJ:oTta460T--«(c«^T 
*ftv^s % a«ttl 8 0t:K±t»ff3rfcASff*LV\ 

s»»aias36s 1 s ox:^mx^mf&m&tmmzm< * 

Btt*»<#*L<ftV\ »M«*i¥ffi««fcffi^Tlt 
^*«>itjSei±T*iBttliTtToTtAv\ fit, 

0 OtWK'frp r tW* LV\ 

[0072] ro«fcx.LT#^ixyh3Ky ry-i/^ 
Ktt, Kaoa9X^S M c«»«^^ffb&-ra 



(9) 



^i2001-40090 
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[0 0 7 3] ^lU:^!)7y-^y^7^ K 
it, *0S*lfttiJtoA fffflriHB, Effifig^, 7o-tf 

So 

[0074] ::t^ffli#6^7^77 p yy^j 10 

[0 0 7 5] i/y ^*J<Dttffl*«:, #{I^J 

"C*>S^i6»e>#y 7!/-l/y^7-f Ki£*tLT0. 0 
1 -2li%tft5«^»* U\ 

[0 0 7 6] tit, ±iELfc#y r y-i/y^7-< K 20 
[0077] jtmtt Lxn, mmv&z&tts mmitm 

7; Kfifcfi* *JM*> ^vnay cta, NfcS*, 

P7x7>f K ^^h^ k iryiM k M*y4 

yj k mm*w?j*. $m*w>j** mm-??* 

[0 0 7 8] pit, SJB*PIOR(CjR*D*JfcLT*|gW 

bmri* KWfflk » 
SJfc^r-frLfca;! Hie. p^ieTieor 

*y>T5 k, ^y^-r/u-r ^ k #y#-#*-k 

fr*fr7**s % # y i-x/^-r^^ h #y:t- 
r^hy, ^yry-i/y, ^yxfuy, #y^n 

y*^u>, abs^ii. 3i#^5/»iB, 
a. ^y-zmnB, tut^mm^ 

mfbh. x-y* b-r-b LTte, ^yti/7^y^^ 
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[0079] *«wo»j6*ife-r»6Ji-B*y ry-u 

101^7 k PAS t> t i/7 7 

^y^^JBttr^rsiadMbtt, #yry-^>^u 

«lt^*0>-i\ ^y^hss&t/ 
#tih^,?p^o®^xiiiiiPaip a p, 7y7 J y7u^- 
&t/#s«K«aaja*^<Dei!i*:fiiJa o p, awm*. fit 

p n a> y%&Rx*n^%&t£b<oife&u&m<»tt\ti& 

[0 0 8 0] 

MUM] «Tlc*»W«rjOS«llcJ:!>**MJcRWi- 

[0 0 8 1]- (muueene) #*Js«ao«it««-e 

»6>Jxfc«^ffo*B»* (77) It, i«ftS7P-f^ 
*-*J!iVvc«l5ELfc (3 0 0t, »Wrig«10 0/ 
$\ yX;U?Li0. 5mm, 0mm) e 

mRT/\tmmxnt>titzm&mzttLx 1 fift%<7>r * 

;^>7y*^yy^j (flttl->y kbm 

6 0 3) fcSfe&nU $rffiV^T+^«i 
^Lfc 0 »*Lfc#y-T-«r/J«©ffLmu««rfflV^-C 
3 0 0tt«I^U7 h^ictfc^, /J^^Mffl 
dcif^RSrfflV^T, ff*2. 0mm, ^10. 0mm, g 
$6 0. 0mmO*^/ufr*rfRRU wO^V^/ujt 
Srfflv^rftrrtWfctTofc. ArfKKtt. ^yg3 

0. 0 mm, KRiSffl. 5mm/m i n^j&S-etfo 
[0 0 8 2] (^XISTVU* y ^KJSttSr^"f tffi*^ 

m<DT± h >xMffl£it, z^\zM%7k*to?LX#m£ 

ItZ. Rtlmol/l <^^K 10ml Sr»D^S»+ 

f«*:WlDLTfi«Uft<ft«) ^T'TK^^i^'P^i-c # 
6>hfc*y-^-*rW**«*|c^*S**riclmo 1 
/l*K^hy 5rAi 0ml fcJD*.Tj#M-5 Q 

y-/u7^u^>«*tiBj!ni-Lr*feftUft<45) * 
*iMk^ ny ^^s^^«)^ 0 

[0 0 8 3] H!£0i| 1 



(10) 



ttffl 2001-40090 
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XSl :^'7^DD/<^y (UTp-DC3k&) 
7 3 5. Og (5. 0^/U) , N-^^-2-fc'oy 
KV ©TNMP^) l'2 4 0 g (12. 5 ^/U) , 

4 8 h y *a i 7 g (o. 2*yu) fc^ia-c 

ttii*, «#L*^e>a*»HftT"Cl 00ttT'3 0 
#A»rtTJMURfemC, HK2 2 0 , t:£-?5 0#JO>lt 

x^2 : jcv^-c, *<Dmgtvist*.Ltztfbs mt-rbv 

!>A9*aiJ (J^TNa 2 S • 9H20«) 12 0 0 
g (5. Q*/U) Sri 2 0t:(C*PjRL3 3 10 
JrLfcfcfl)*:, 4B»IM»tt-C«TUfc. «T*C>EJt* 
0. lMPaTfcofc. fc*5 % »T*lc**:# 

^wi-em p - d c b liiiawj-^- v t 

l^igLfco «T*©«ffl«©»«f*:Lfcfcr5, *#8 
0 5 g> NMP2 1 g-Cfcofc, Na 2 S*S«0>«T 

©sat? i i^inftK LTRiesr»7 

[0 0 8 4] ft> r©S!6fcl3»t*E**friltf«** 20 

t?i#IB8H*Lfc*, afflux ro^-^f^nt/sy 
y^©f-Cl»BUBf, ft»Lfc*, *8i£Lfc 0 rco 
ftftfr 4111*9 £U «ifi%* SRSft*»-C-8fe (1 2 
0t) ft»Ltefe©»*ttO#yT-i50 8 g (1R 
$9 4%) #fc 0 tt^ixfc^y^-^^jafeglil 2 1 
0#>fX, KlStt*«S*tt 1 2 . 8//mol/gt'$, 
ofc, nbtitztf}) -r-coi R^+- NafrHl£*% 30 

£ 1 IC^ Lfc 0 
[0 0 8 5] HJgtfiJ 2 
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Xg2t\ ttt6 4 8%*«ft-^ hy <}M£8 3 g 
(l. o*A0 CU, ftttfll fcHttlcJOKLfc (tt 
ffl LfcNM P 1 */n:*ft5S rt«*»itt 0 . 2* 
^ 0 mhtltiXV-?- OK* 9 3%) (O 

SffittSii 1 EJfcte*i8£*«: 19.1 

mnol/g-Cfcofc. £ffimi3tt£Alfft«fe 

[oo86] mmm 3 

I82t, «MBl-« 4 8 %*gtffc-t h y 1 6 6 g 

(2. 0^/u) ICLT, Sll(l«l tl^a^SllfiLfc (tt 
ffl LfcNM P © 1 ^t/Hc^t 0 . 0 4 

wfrttuzmmte) o #<b*ifc#y^- (i&$9 4 

8. 8 m mo 1 /g-Cfco/io Slttffil 1 PlflltCtt 

«f«»«:firi\ ^Ofellfcigllc^Lfc. 
[0 0 8 7] ni&&\4 
Xg2T\ SMnf 5 4 8%*IWfci-h» £.A&3 3 2 g 

(4. o*/t>) ictr, ute^tji tmmcmMLtL («s 

/!§LfcNMP<Dl^Mc*j"1-5 ^fttf)*#I:te0. 2^- 
^frftftftjlft) o (iR$9 4%) o 

BM&m* 7 2 0^ X, EfcifcfcSSgtt 34. 1^ 
mo l/gffcofc. Hft«ira*Rjc*ffK»«r 

[0 0 8 8] Jfc«« 1 

4 8%*BMk:J- h y **£i^Lftj&>ofc::£«Wij| 
tt) , »b*tfc#y-^-©lMWlS*H[1 4 6 0#^X, 

[0 0 8 9] 
[^1] 



40 



50 



(11) 4*98 2001-40090 

19 20 

35 l 











£te$4 




48%NaOH 
(AW) 


0. 2 


1 . 0 


2. 0 


4 . 0 


0 . 0 


Na s S-9H,0 
(CW) 


5. 0 


5. 0 


5 . 0 


5 . O 


5 . 0 


A7C 


0. 0 4 


0 . 2 


0 . 4 


0 . 8 


0 . 0 




12 10 


10 4 0 


9 1 0 


7 20 


14 6 0 


(wmol/g) 


12.8 


1 9. 1 


28. 8 


34. 1 


7. 7 


(Kg/cm2) 


17 10 


16 8 0 


16 3 0 


16 00 


15 3 0 


(%) 


7. 4 


6. 9 


6. 5 


6. 2 


5. 4 



[0090] mum s 20 

IglfcfcttSNa 2S*«*Wftto»3lCNa SH ■ H 
2 0 3 7 Og (5. 0*710 Srl2Otl:l0il7 5 

JSLfc (ttffiLfcNMPC»t6*rtW*»i(j:0. 0 

JSifcBBSStt 1 8 . 5/imo l/g-Cfcofeo 

[0 0 9 1] HJg^I 6 
XS2"C«ai-t-5 4 8%*iMk^ h y *^£4 1 7 g so 

LfeNMPOl*/m#i-55RrtW*4>a:f±0. 2*A- 
%&&*tt?llk) o S»ttKli8 3 0#^X. SCStt* 
NHHtl*2 4. 5/imol/gT^of: 0 m&M 
iH«l:lifWltS:m\ ^^S^2(:^U: 0 

[0 0 9 2] H*S#!| 7 
Il2T«t6 4 8%*IWfc^ hy>A$r417g 

(5. 0*^) t LTWt«6fcBI»Cjt*Ufc (ffiffl 
LfcNMP^l^UiCS-f S^rt(O*»ftli0. 2*^ 

S4I13 8. l^mol/gTfcofc, 
[0 0 9 3] JtttM 2 

4 8%tk®^^ h y *A£i»Lfta>ofc;i £«*mn 

lfi«l6t±<BI«lCLTfi l ofc (66fflL7tNMP0 1^ 
/Mi#rS»rt<O*»»i0. 2*yut46«*» fc 
w5#b*lfc2Ky^-ttiR*j&S4 0%i:fi<, ^IS&g 
I47 0^X, RJEtt5HBS*tt5. 3/imol/gT* 



***2l;:^Lfc 0 
[0 0 9 4] 
[*2] 

m 2 







£«S6 






48%NaOH 
(At*) 


0. 2 


3. 0 


5. 0 


0 


NaSH-H,0 
(B*J) 


5. 0 


5. 0 


5- 0 


5. 0 


Am 


0. 04 


0. 6 0 


1.0 0 




(*'£0 


6 10 


8 3 0 


7 9 0 


7 0 


(itmol/g) 


18.5 


24. 5 


3 8. 1 


5. 3 


(Kg/cm2) 


14 2 0 


17 0 0 


15 7 0 


8 6 0 


(%) 


5. 1 


7 . 1 


6. 3 


3. 4 



[0095] &^t\ MTcDnmrns-i 2&mt««y 

[0 0 9 6] (*A'**5/A'SX(±*©A«1**©JII 
O^^y— /u-CSfflS-fr, -trjci 0 Om 1 (DfrZMk. 

y-SrKtticL7t e fcic»as:fTV\ 



(12) 



^2 0 0 1 -4 0 0 9 0 
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- I Rg©T-$J££fTo*: 0 ::ixfc»lK<05*>2 6 6 6 
c m- 1 ^»JRJC*H-6 1 7 0 0 cm' 1 ^)RlR<0«#» 

[0 0 9 7] *<0-#T? % *tt«l3"TM»*>ftfcPASlC 

TFT- I R«H6SrtTl\ »*D*tC»i-6±3*Lfc!»tt 
^fi#3SfiSr*a6, MlltMU tJ^VTVi^xD 

fee 

[0098] mmm s 

XSl : p-'^op^y (fiHRDCBiK) 7 3 
5g (5. O^e/u) , K> (J£* 

P£NMP£B&) 1 9 8 0 g (2 0. 0*jU) , * 2 

7. Og (1. 5*/U) tM-etta*., «#tfca*e> 
a»#H«T-ei 0 ot;*"C3 0£j&»tt-C#MftL3RfcBB 20 
IS, JEIC2 2 0^C$-C6 0»*MtT#flL*:. 
-C3R«rWitKie*WJE*Sr0. lMPaCiil/^f) 

JErt<0|8« J; 9 *rt<DNMP 1 

o. 0 2wfc5) D r^ttfcox-oi 2 O'CtCflOSi 

LTSBLfcNazS • 9HzO 1 2 0 0 g (5. 0 

0. iMPal:fi«flfc e 4*5, HT*tt*i:#»ttfc 
Sffl$Wp-DCB fcaWttfc*-- h * u-y^igb 
feo NazS • 9H2 0^)«W»TUft, *<7>J±^& 30 
»»lft^f>2 2 0"CA»e>2 3 Ot:*-C3*|in36MtT* 

*H-*7kw*tto. Ol^/iz-CfeS, *C*S:Hi:tO 
»3^Wlf; 0 S^7y~^20gfy/y 

D C B ©Cft*«r JHU lfc^699 %T?fco fc 0 

7>r Vimi^rMzMLX 0. 4 1*A0 £S*DU * 40 

fcK(S*7y-£2 0^7 h/W*lCttl*-C8 OtT'l 

£r 4 U «i§&> *»ft**-T*-ft (12 0 

°C) WiLTfifeO»5t£*0#y^-«r#fc. #bix*: 
tfy^-OtMMMttl 3 10^X, #/u#*vvug 
Sfctttor;^ y ^MOilj:, 34/imo 1/gt 

^?r^3 (-7r:L/c 0 so 
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[0 0 9 9] Xttfl 9 

XS2-CjS*0l-S*»ft^ h y !)Aroife4 8 g 
7 4 YftM 1 *MZ» U0. 2 4 |C Lfctt^tt 

jtft«8^BI«lc|BSLfc Q DCB(Oe<WttIgl» 
7B*T9 9%T*>ofc. »fcftfc#y^-<B»»tt«tt 

M^Sli. 2 7/2 mo ^fc^jfe#ij8 
*IPI«fc*tfR*S:tTV\ *rc*t*M*3fc*Lfc. 
[0100] Hjfe^J 1 0 

XS2t?a&&D-f5*»^hy!>A<7)l:Srl6g 

7^ Kft»Jl^HC»LT 0. 0 8^) iCLfcSWM* 

7I*-C9 9%T*>ofc d #feixfc2Ky^-0«iBttaW: 

i2 2o^x, */u#^f->/i/S*fcii-t©r^*y& 

■ttOfttt. 19/imol/gt'feof: 0 *fcjttt0»8 

[oioi] m&m 1 1 

Xf£lT-tf>£CDjE^£0. 2 5MP a £ Lfc«*rt:SSlfc 

<£!9&rt<DNMP l*;H:«t5*©ill0. 0 8^1/ 
T'ifc*. DCBO(Eft*liXSl»T«p-C9 7%-Cfeo 

fc 0 »e>nfc#y^-o»Bttart:8 3 o#>rx, 

^^^S^fctt-tOT^^y^JSigCOSli, 3 9iim 
ol/gT*foofc 0 «^mk«l8j:nWcA»fKR«rfT 
V\ *©«r*«r*3lC»Lfc. 
[0102] %2&0j 1 2 

X*£1T*<7)&<AIE;^£:0. 3 5 MP a t LfcfiWUljOK 

«8tra«^ji*Lfc. *ai»7aa)«a«-E*oBB« 

ct !)^NMP 1 */MC*|-t-5*«)*ttO. 14^ 
T*ife5 e DCBO(WbJW4iaH»T*-C9 5%Tfeo 
fCo 1»f)*lfc#» ^-©*M«W:5 3 O^X, 
#*5/^**fctt*«)r^*y 4 4 M m 

V\ -t^jg*Sr^3(c^L^o 
[0103] JtttW 3 

ii2t*8<kt h y *A*rWniL4*»ofc»a^tt* 
ia«8^Pi«tcu'rffofc 0 #?>ixfc#y-r-©*Btt 

4 2 0#>rX, *^#*->/U£4fctt*©7^# 
W*«Tv\ 4 less Ufc. 

[0 10 4] lt««4 

XS2-CWSD+**IWI:-*- h y ^AOfi$r2 g 

>r Yikm\*Mctt\.xQ. oi^) \cLtz&>tyi*m 

T3TC9 9%T*fco^ 0 #t>n^^y^-<7)SiBttS« 

1 3 4 0^X, ^^^^riz/US^fcit^OT/L,^ y & 
M^Oftfi, 5 M mo 1/g ffoofco ^^^!S0ij8 <b 
Affile* tfK»$:tTV\ *<oa«S:*4»c^Ufc. 

[0105] vtmm 5 

XS2-CjS*D-f4*»ft-fhy»>Aa)*fcl40g 
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^2 0 0 1 -4 0 0 9 0 

24 



Risen 8 tmm^nmLft* DCB^ewiiing 



[0 10 7] 
1^4] 



£ 3 



{0 10 6] 
[S3] 







&i&W9 


&mi io 


mm\ ii 


12 


Xfe 1 

H 2 0/NMP(t>/**) 


0.01 


0.01 


0.01 


0.08 


0.14 


DCBiEjWo) 


99 


99 


99 


97 


95 


X&2S*;E 
NaOH/Na2S 


0.41 


0.24 


0.08 


0.41 


0.41 




1310 


1150 


1220 


830 


530 


(Mm o 1/g) 


34 


27 


19 


39 


44 


(Kg/cm2 g) 


1830 


1770 


1770 


1740 


1690 


l&tffatf (%) 


7.7 


7.2 


7.1 


7.2 


7.0 



m 4 





*««3 




Jt««5 




0.01 


0.01 


0.01 


X£ 1 


99 


99 


99 


Xm2^JQD 
NaOH/Na2S (tJWtA) 


0 


0.01 


0.70 


*»%«<*• ** # ) 


1420 


1340 


230 


(m m o 1/g) 


0 


5 


63 


(Kg/cm2 g) 


1510 


1550 


1330 


&lf#tf (%) 


5.1 


5.2 


3.8 



30 



[0 10 8] 
[0 10 9] 

mi] nit m&miv$tmztiitmi&#}) tv- 



W2 0 0 1 -4 0 0 9 0 




F^-A(##) 4J002 CN011 EX016 EX036 EX066 
EX076 FDOIO GMOO GNOO 
GQOO 

4J030 BA03 BA05 BA49 BB29 BC08 
BC12 BC18 BF10 BGIO BG27 



